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role in identifying the real and net wind and solar power output while planning new 23 renewable energy projects and in fact do play a significant role on the wind -solar 24 plant's overall exergetic efficiency. In specific, it was found that air density varies 25 from site to site influencing productivity. A difference of 6.2% on the productivity 26 because of the air density was calculated. The wind and solar potential around a 27 mountainous area were studied and presented based on field measurements and In this paper a mountainous area was thoroughly energetically and exergetically wise 33 studied. The air flow study showed that the proposed Wind Farm (WF) polygon area and at the same time combine two RES in the same polygon dispensable area. In this 8 paper this combination was thoroughly investigated and all projects were included.
9
The goal was to indentify the way these parameters influence the exergetic efficiency included also an environmental analysis in a photovoltaic-hydrogen production specific area, an innovative study has been carried out and is described in this paper. The wind was studied for 3 years (Oct '05 -Oct '08). One (1) 40 m. mast was 6 installed made out of steel in tubular form kept in vertical position using tense wires.
Previous Studies on Exergy Analysis of Renewable Energy Sources

7
Anemometers and vanes were placed every ten meters (20; 30; 40). A data logger 8 connected to the available sensors of the mast stored and sent the data to the 9 responsible laboratory using the GSM method (a method for transmitting digital data).
10
The uncertainty of the measured wind speed for the masts "L1" was calculated using
11
the WindRose software at 0. 2. The average daily and monthly electricity production (in kWh) and the average daily 
7
PV, the exergetic efficiency of the wind -solar power generation system will be found. 
Exergetic Analysis and Results
14
The concepts of exergy, available energy, and availability are similar. and presented in this paper the focus was on identifying the losses due to seasonal 30 variation of the air density and PV panel temperature variation and exergetically find 31 the effect of it in the net production of a proposed wind and PV farm. 
Exergetic Analysis of the proposed WF
The available output from the proposed wind farm could be determined based on the 2 flow rate passing through the rotor (swept area) of the turbine. The kinetic energy E k 3 is:
6
where V R and m & are the wind speed and the air mass flow rate respectively, and
9 where ρ is air density, A is the wind turbine rotor swept area equals π·R 2 .
11
Thus,
something which means that if the wind speed is measured, the kinetic energy can be 13 defined, for a given wind turbine, and since the kinetic energy is a form of mechanical 14 energy it can be converted to work unconditionally, then the exergy output it is also 15 known. will be allowed not only to calculate how much module power will be lost or gained 10 due to temperature variation but also based on the wind how much will be saved. For where n, the day of the year (e.g. i.e. n =2 for January 2, n = 33 for February 2, etc.). where ψ is the latitude. constant. However, the solar radiation is usually "weakened" by the cloudiness.
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Exergetic Analysis of the proposed PV Park
22
Therefore, the monthly average clearness index, K T , should be introduced which can 23 be computed by dividing the monthly average daily solar radiation on a horizontal 24 surface, H, by H 0 . Therefore, there is:
27
28
H is important in order to calculate the monthly average daily diffuse radiation H d .
29
The equation used was the one proposed by Lalas et al. (1982) :
In order to complete the tilted irradiance calculation, R b (the ratio of beam radiation 4 on the PV array to that on the horizontal) is needed to be calculated from:
7 8 where ω' s is the tilted sunset hour angle calculated from: The nominal efficiency of the panels to be used under STC conditions is 13.7% Adding up those losses, the total exergetic efficiency of the PV park now is 78.4%.
24
(table 3), and replacing in the Eqs. (7), (8) M A N U S C R I P T
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Similarly to the WF and since exergy efficiency is the ratio of the total outgoing 1 exergy flow to the total incoming exergy flow during a process (Amini, 2007) In this paper a study on the exergetic efficiency of a proposed wind farm and PV park Air density losses were included in the used software which was used to produce the 5 power density maps. Air density varies from site to site (because of altitude changes 6 within the proposed WF) which has an effect on the WF productivity. A 6.2% on the 7 productivity only because of the air density was calculated. It should be noted that this 8 is happening in an area with average altitude of 600 m. In areas with higher altitude 9 this site, the air density losses will be even greater especially during summer months 10 when humidity ratio is higher than winter. Saitoh, H., Hamada, Y., Kubota, H., Nakamura, M., Ochifuji K., and Yokoyama S.,, 
